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Isodon is a kind of herbal medicines which is widely used in Chinese folk. It
belongs to the family of Labiatae, there are more than 90 species distributed
throughout our country. Such plants contain ent-kaurane diterpenoid compunds.
A large number of studies have shown that this class of compounds exhibit good
biological activity such as the anti-inflammatory and antimicrobial activiy. It was
used as the common folk anticancer agents.
Compounds with biological activity, especially compounds with ent-kaurane
diterpenoid structure, were selected from plants of Isodon by means of separation
and extraction. The molecular structure, NMR chemical shifts, IR and other
physicochemical properties such as the molecular electrostatic
potential(MEP),HOMO and LUMO were studied by experimental and theoretical
calculations, which can supply necessary fundamental data for the in-depth study
of the mechanisms of the cytotoxic activitives.
In this work, ent-kaurane diterpenoid compounds were extracted and separated
by chromatographic technique from three different kinds of Isodon plants
possessing anticancer activity, They are Isodon racemosa (Hemsl) Hara ,Isodon
japonica (Burm.f) Hara var. galaucocalyx (maxin) Hara and Isodon weisiensis
C.Y. Wu. The structure of the compounds isolated was identified by a variety of
modern physical mehods (IR, 1H, 13NMR, MS) by using silica column
chromatography and other separation methods. Their partial biological activity
was tested as well. On this basis, combined with theoretical methods, four ent-
kaurane diterpenoid compounds were studied by quantum chemical calculation.
The isolated diterpenoids can rarely form a single crystal, thus, the following four
compounds which can form single crystals were selected in this study. They are
Weisiensin B, Epinodosinol, Epinodosin and KamebacetalA.













potential of Weisiensin B by comet assay.
The theoretical part including:
1. Initial configurations were taken from crystal diffraction data of the studied
compounds and their geometries have been fully optimized by HF and density
functional B3LYP methods in with or without solvent environment using different
basis sets. The optimized structural parameters (bond lengths, bond angles,
dihedral angles) have been compared with the experimental ones from X-ray
diffraction. Results show that the experimental and calculated values are in good
agreement in both HF and DFT methods.
2. On the basis of the geometry optimization, the gauge-including atomic orbital
(GIAO) method was adopted by HF and DFT calculations using different basis
sets in gas phase and in solvent environment to determine NMR chemical shifts
of the studied compounds. The theoretical results were compared with
experimental data by linear regression and the statistical error was analysed
finally. Results indicate that the correlatin coefficient R calculated by DFT is
generally higher than the HF mehod, probably due to the fact that the former
adequately takes into account of the contributions of electron correlation, that is to
say, DFT is superior to HF mehod in the calculation of this class of compounds.
The vibrational bands of IR spectra were well assigned, in order to make IR
frequencies calculated fit better with the experimental one, scaled factors were
introduced in the calculation. The geometric structure of the studied molecules,
the NMR parameters and IR spectra correspond well with experimental data, this
indicates that the calculation method employing by us is reliable.
3. On the basis of the well optimized geometry, molecular electrostatic potential of
the studied compounds was calculated by density functional B3LYP and HF
methods employing different basis sets. The effects of medium on protonated
energy can be implicated by different values calculated in vacuum and in solvent














4. The results show DFT and HF methods applicable to study the geometrical
structure,assignments of NMR chemical shifts and the vibrational spectrum for the
complex ent-kaurane compounds.
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